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Amendments t y^^e Claims 

Please cancel Claims 1, 35-36 and 39. Please amend Claims 2, 4, 6, 19, 26-28, 30-32, 40, 
42, 44» 57. 64-66 and 68-70. The Claim Listing below will replace all prior versions of the 
claims in the application: 

Claim Listing 

1. (canceled) 

2. (cuirendy amended) The method of Claim [[\]] 6, wherein the step of comparing 
umbilics comprises: 

determining whether locations of the lunbilics of the suspect surface match within 
a specified margin umbilics of the original surface. 

3. (original) The method of Claim 2, wherein the step of comparing umbilics ftinher 
comprises: 

determining whether pattern types of umbilics of the suspect surface match pattern 
types of conesponding umbilics of the original surface, 

4- (currently amended) The method of Claim [[1]] 6, further comprising: 

manipulating at least one of the surfaces so that characteristics of the two surfaces 
approximately match. 

5. (original) The method of Claim 4, wherein the step of manipulating comprises at least 
one of translating, rotatuig and scaling. 

6. . rcurrenTlv amended^ Tlie iM i heiA uf Claim 1, fuiilin A method for deieimininQ whether a 

suspect 3^D surface has been copied from an original 3-D surface, comprising: 
performing a weak test, the weak test comprising: 
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comparing corresponding points of the two surfaces to check that 
The corresponding points are located within a specified distance margin of 
each other; 
comparing mnbilics of the two surfaces: and 

^eufmim Whfitfigir.lhe s^gpect surfflgg js ft CQPY Qf <mm^ sifffi^ce 
responsive to sai4 steps pf comparing. 

7. (original) The method of Claim 6, the step of comparing umbilics being performed 
responsive to the weak test. 

8. (original) The meihod of Claim 6, ftmher comprising: 

modifying the specified margin; and 

repeating the weak test using the modified margin. 

9. (original) The method of Claim 6, the weak test generating statistics. 

10. (original) The method of Claim 9, the step of comparing umbilics being performed 
respoi^ive to the generated statistics. 

1 1 . (original) The method of Claim 6, fiuxber comprising: 

perfonning an iniennediate test, comprising: 

on each surface, computing the principal directions of lines of 
curvature at each grid point; and 

comparing the computed directions of lines of curvature for 
corresponding gridpoints on the surfaces to check that the directions are 
within a specified angular margin of each other. 

1 2. (original) The method of Claim 1 1 , fiuther comprising: 

determining whether the suspect surfece is a copy of the original surface 
responsive to the intermediate test. 
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13. (original) The method of Claim 11 , the imennediate test being performed responsive to 
the weak test. 

14. (original) The method of Claim 1 1, the intermediate test being pertbnned responsive to 
statistics generated by the weak test. 

15. (original) The method of Claim 11, ftmher comprising: 

modifying the angular maigin; and 

repeating the intermediate test using the modified angular margin. 

16. (original) The method of Claim 1 U the intermediate test generating statistics. 

1 7. (original) The method of Claim 1 6, the step of comparing umbilics being performed 
responsive to the statistics generated by the intermediate test. 

1 8. (original) The method of Claim U , the step of comparing umbilics being performed 
responsive to the intermediate test. 

19. (cuirently amended) The mciIioJ of Claim 1. fuithci A Hiet|io4 for 4e;eniqiping whgT^er 
a suspect 3-D surface has been copied from an origjpal 3-D surface^ comprising: 

performing m intcuwtdiatw a test, comprising; 

on each surface, computing the principal directions of lines of 
curvature at each grid point; and 

comparing the computed directions of lines of curvature for 
corresponding gridpoims on the sur&ces; 
coffiparinp umbilics of ihe Two surfaces; ar^d 

deteimininp whether the suspect siyface is a copv of the oripinal surface 
Ssponsiyg to ■S^»4 s?eps of coigparing. 
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20. (original) The method of Claim 19, wherein comparing the computed directions of lines 
of curvature comprises checking that the directions aie within a specified angular margin 
of each other, 

2 J , (original) The method of Claim 20, fimher comprising: 
modifying the angular margin; and 

repeating The intermediate test using the modified angular margin. 

22, (original) The method of Claim 19, die iniennediate test generating statistics. 

23, (original) The method of Claim 22, the step of comparing umbilics being performed 
responsive to the statistics generated by the intermediate test. 

24, (original) The method of Claim 19, further comprising: 

determining whether the suspect surface is a copy of the original surface 
responsive to the intermediate test. 

25, (original) The method of Claim 19, the siep of comparing umbilics being perfonned 
responsive to the intermediate test, 

26. (currently ametuled) The method of Claim [[1]] whetein the surfaces are closed. 

27. (currently amended) The method of Claim [[1]] whetein the surfaces are bordered. 

28. (currently amended) The method of Claim [[I]] 4 wherein at least one of the surfaces is 
represented using parametric modeling. 

29. (original) The method of Claim 28 wherein parametric modeling is based on non- 
unifoim rational B-splincs (NURBS). 
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30. (cwremly amended) The meijiod of Cldun [[!]] 6, wherein ai leasi one of the surfaces is 
represented using polygons. 

31 . (currently amended) The method of Claim [[1 ]] 6> wherein at least on of the surfaces is 
represented using implicit modeling. 

32. (currenily amended) The method of Claim [[1]] & further comprising: 

maintaining a registry of 3-D shapes to be used in comparisons with the suspea 
surface. 

33. (original) The method of Claim 32, further comprising: 

indexing the maintained shapes according to umbilic locations and their 
associated panem types. 

34. (original) A method for determining \^etber a 3-D surface under examination has been 
copied from a 3-0 surface model, comprising: 

translating, rotating and scaling at least one of the surfaces, position, orientation 
and size of die surface under examination being approximately those of the model 
surface; 

for each surface, determining a wireframe grid based on lines of curvature; 
comparing grid points on the wirefiames of the two surfaces; 
if the grid points arc within a specified margin of each other 

determining umbilics and their associated patterns and comparing 
between the two surfaces; 

if the umbilics between the two surfaces match within a specified 
margin and their associated patterns are the same» determining that the 
sttrface under examination has been copied from the model surface. 

35. (canceled) 
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36. (canceled) 

37. (original) A system for deienniiujig wheiher a suspeci 3-D surface has been copied from 
an original 3-0 surface, comprising: 

means for manipulaiing at least one of the sur&ces; 
means tor detetmining, for each surl^ce, a wireframe grid based on lines of 
curvature; 

means for comparing grid points on the wireframes of the two surges; 
means for determining umbilics and their associated patterns; and 
means for comparing locations of the umbilics and for comparing panem types 
associated with the umbilics. 

38. (original) A compmer program product for determining whether a suspect 3-D surface 
has been copied from an original 3-D surface, ibe computer program product comprising 
a computer usable medium having computer readable code thereon, including program 
code which: 

manipulates at least one of the surfaces; 

determines, for each surface, a wireft^ime grid based on lines of curvature; 
compares grid points on the wireframes of the two surfaces; 
detennines umbilics and their associated patterns; and 

compares locations of the umbilics and pattern types associated with the lunbilics. 

39. (canceled) 

40. (currently amended) The system of Claim 39 44, the comparator detenninit^ whether 
locations of the umbilics of the suspect surface match within a specified margin umbilics 
of the original surface. 



PA6E1(V1S«RCVDAT6/3f2004 3:55:16PM [Eastern Dayp 



Jun-03-04 



03:57pin Front-HBSAR 



1978-341-0136 



T-835 P. 11/15 F-077 



4 1 • (original) The system of Claim 40, the comparaior fluther determining whether patcera 
types of wubilics of the suspect surface match pattern types of corresponding umbilics of 
the original surface. 

42. (cuirently amended) The system of Claim 39 44, further comprising: 

a manipiUator which manipulates at least one of the surfaces so that characteristics 
of the two surfaces approximately match. 

43. (original) The system of Clwn 42, wherein the manipulator performs at least one of 
translating, rotating and scaling- 

44. (currently amended) Tlu. sysivm of Claim 3Q, fmtlie r A system for 4eterminm& whether 
a suspec^ 3-D surface ^as beep copied from an original 3-D surface, c oroprisinp: 

a weak condition tester which compares corresponding points of the two surfaces 
to check that the corresponding points are located within a specified distance maigin of 
each other; 

a cQi^ip^rator which compares locat ions and associated pattern types of umbilics 

an analyzer which determines whether the suspect surface is a copy of the POfiinal 
gtfflf fftce responsive to ^ai4 tester and comparator . 

45. (original) The system of Claim 44, the comparator comparing umbilics responsive to the 
weak test. 

46. (original) The system of Claim 44, the weak condition tester repeating its comparison 
with a modified distance margin. 

47. (original) The system of Claim 44. the weak condition tester generating statistics. 
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48. (origiiwil) The system of Claim 47, die comparator comparing umbilics lesponsive to the 
generated statistics, 

49. (original) The system of Claim 44, further comprising: 

an imermediate condition tester, which; 

computes, for each surface, the principal directions of lines of 
curvature at each grid point; and 

compares the computed directions of lines of curvature for 
conesponding gridpoints on the siufaces, 

50. (original) The system of Claim 49. the iniermediaie condition tester further determining 
whether the suspect surface is a copy of the original surface responsive to the 
intermediate test. 

5 1 . (origit^al) The system of Claim 49, the intermediate condition tester executing responsive 
to the weak condition tester. 

52. (original) The system of Claim 49, the intermediate condition tester performing 
responsive to statistics generated by the weak test. 

53. (original) The system of Claim 49, the intermediate condition tester repealing the 
intermediate test using a modified angular margin- 

54. (original) The system of Claim 49, the intermediate condition tester generating statistics. 

55. (original) The system of Claim 54, the comparator comparing umbilics responsive to the 
statistics generated by the intermediate condition tester. 

56. (origimil) The system of Claim 49, the comparator comparing umbilics responsive to the 
imermediate condition tester. 
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57. (currently amended) TIil av Aitm uf Cldim 39 fm Jici A system for determining whether^ 
suspect 3-D surface has been copied from an original 3*D surface, comprising: 

an mt c nn c diaic condition a tester, which: 

computes, for each sur&ce, the principal directions of lines of 
curvature at each grid point; and 

compares the computed directions of lines of curvature for 
corresponding gridpoints on the surfaces^^ 
^ comparaiQr which compares locatjons and associaTed pattern types of umbilics 
of the two surfaces: and 

an anajyzer which determines whether the suspect surface is a copy of the original 
surface responsive to said tes^r and comparator . 

58. (original) The system of Claim 57, the intennediaie condition tester comparing the 
computed directions of lines of curvature by checking that the directions are within a 
specified angular margin of each other. 

59. (original) The system of Claim 5S, the intermediate condition tester 

modilying the angular margin; and 

repeating the inieimediate test using the modified angular margin. 

60. (original) The system of Claim 57, the intermediate condition tester generating statistics. 

61. (original) The system of Claim 60, the coropaiator comparing umbilics responsive to the 
statistics generated by the intermediate condition tester. 

62. (original) The system of Claim 57, the inienaediatc condition tester further determining 
whether the suspect surface is a copy of the original surface. 

63. (original) The system of Claim 57, the comparator comparing umbilics responsive to the 
intermediate condition tester. 
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64* (currently amenckd) The system of Claim 39 ^ whenein the surfaces are closed. 

65. (cwremly amended) The system of Claim 39 44, wherein the surfaces are bordered. 

66. (cunenxly amended) The system of Claim 39 44, wherein at least one of the surfaces is 
represented using parametric modeling. 

67. (original) The system of Claim 66 wherein parametric modeling is based on non-uniform 
rational B-splines (NURBS). 

68. (currently amended) The system of Claim 39 44, wherein at least one of the siufaces is 
represented using polygons. 

69. (currently amended) The system of Claim 39 44, wherein at least one of the surfaces is 
represented using implicit modeling. 

70. (currently amended) The sysiem of Claim 39 44, further comprising: 

a registry of 3-D shapes to be used in comparisons with the suspect surface, 

7 1 . (original) The sysiem of Claim 70, the maintained shapes being indexed according to 
umbilic locations and their associated pattern types. 
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